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(54) Title: PORTABLE. POTABLE WATER RECOVERY AND DISPENSING APPARATUS 



(57) Abstract: A portable, potable-water 
generator for producing high-purity liquid 
water by condensation of water vapor from 
ambient air. The generator (125) employs 
an air filter (119) to remove particulates 
and aerosols from the incoming atr. An 
enclosed heat absoiber cools the filtered 
air to its dew point and collects droplets 
of condensate into a condensate collector 
(5). Before dischaige, the collected 
dew is treated in a bacteriostat loop to 
destroy adventitious living organisms and 
to filter out undesirable and dangerous 
contaminants. A recirculation loop 
provides the ability to recirculate stored 
condensate, including during periods 
of inactivity. Further, quick disconnect 
fittings (55b) and variable length flexible 
tubing allows use of the invention to 
serve remote dispensers and/or appliances 
and allow use of municipal water treated 
through the apparatus in low condensate 
situations. 
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PORTABLE, POTABLE WATER RECOVERY AND DISPENSING 

APPARATUS 

■ 

5 

FIELD OF THE INVENTION 

Hiis invention relates to a portable, potable water generator/dispenser capable 
of recovering liquid water for human use from the humidity of environmental air and 
sanitizing it for himian use. The water generator of this invention draws in moisture- 

10 laden air from the surroundings and recovers liquid water by cooling the stream of air 
to below its dew point. The unit can be powered from electrical mains, single/3- 
phase, or portable generators, AC, 1 10-220 V, SO-60 Hz, DC power 60 V batteries 
or solar charged batteries. The preferred embodiment of the apparatus includes air 
fihers of various types which remove suspended pollen or dust particies so that 

15 contaminants and undesirable inq)urities from the ienvironmental air are not carried 
into the dew-forming section. The apparatus also includes heating and cooling 
devices, and ionizing and 03Qrgenating sub*systems. The most inq>ortant feature of 
the basic unit and its variants are filtration and sterilization systems which provide 
purified liquid water free from contaminants and volatile organic compounds (YOG) 

20 as defined by National Science Foundation (NSF) Standard S3. 

The eTctemal enclosure of the present i4)paratus may be a compact, attractive 
fiimiture-type wheeled design, one embodiment of which is fimher adapted to 
prevent or discourage entry of insects. The water generators of this invention employ 
ruggedized design and construction and certain embodiments are intended to operate 

25 unattended for extended periods in harsh, military-type environments such as 
peacekeeping actions, fires, earthquakes and weath^ disasters/emergencies, 
fmeigavy-use embodinients are prepared with a feed valve manifold connected to 
an input port; this permits selected or additional inputs of water from any source, 
such as a swimming pool, in emergenqr conditions such as a natural disaster. Other 

30 embodiments are intended to operate in land-transport vdiicles, e.g., off-road, bus, 
train, seagoing vessels, recreational vdiicles, business or home office environments. 
Further hybrid embodiments lend themselves to incorporation into icemakers, 

9 
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refrigerators, drink coolers, water coolers, window air conditioners, ^& Another 
embodiment includes an automated pressurized valve manifold, equipped with 
sensors to detect the amount of water being generated, connected to a pressurized 
municipal water supply to provide for admission of municipal water into the 
S recirculating-purification system; this sub-system would be activated under 
atmospheric conditions which limit the generation of water from the enviroimiental 
air. The manifold is pressurized either by the municipal water system or by an 
internal piunp allowing for immediate dispensing of purified water at a drinking 
fountain or into a refrigerator's ice maker/chiller with or without electricity. Such 

10 embodiments include ah electronic control, specifically a microprocessor, to soise 
critical operational parameters of &e graerator and to activate ahemative modes of 
operation along with related visual and audible noDde/status indicators. The electronic 
control also provides the timing to control recirculation within the «q>paratus to keep 
the water pure. Whra die storage tank is fiill there is also provision, which is 

15 automatically controlled, for actuating an electrically or manually opiated valve to 
direct excess water being generated into an additional system or storage vessel. Still 
fiirther, contact luggage*type embodimmts can be provided for travel or sports use. 

An air filter is used to remove suspended pollen or dust particles so that 
contaminants and undesirable impurities are not carried into the dew-forming sectioa 

20 The apparatus may have municipal water connected by quick disconnect fittings so it 
m^ be purified, filtered and dispensed when there is insufficient condensate. Both 
the coiMlensate and the numicipal water is filtered by a water fiher certified to meet 
NSF-33 standards. The water from collected condensate and/or the municipal.wat^ 
is also purified in a bacteriostat which contains appropriate bacteria killing devices 

25 such as an ozone goierator or an ultraviolet light. Further, the apparatus is a size and 
weight whidi makes it readily portable and capable of being hung on a wall, or placed 
on a sink top, in the attic, garage or other convenient location favorable for 
producing condensate. The apparatus has quick disconnect fittings for attaching one 
or more remote dispensers by flexible tubing. This embodin^t also provides a 

30 recirculation loop and a computer programmed timet to control the compressor's 
ofiG^on or reversal time interval to maximize condensate collection when the 
evaporator is freezing due to ^vironmental conditions. Digital counters and a 
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digital displ^ contain a humidistat and thermostat, operation indicator lights^ and 
digital counters to indicate system operation or the need for a filter change. Futher, 
the maximum cond^ate production for any ntodd can only be determined by 
engineering tables and by testing the model in a controlled environment test chamber; 
5 such tests can include cyclical freezing and thawing of the evaporator and increasing 
the air flow over the evaporator. From the results of those tests, a computer 
program is written and programmed into a timer that controls the operation of the 
conq>ressor for maximizing condensate. The results of the tests also enable the 
creation of a graph which exhibits expected water production at various 

10 temperature/humidity combinations. 

Additional^, various embodim^ts can be fitted with an input port for impure 
water for priming, or a self-priming pump to avoid the need for priming, for increased 
output capacity and for operation under conditions ^en environmental temperature 
and/ or, humidity do not aUow enough water to be generated. Various embodiments 

IS also allow for tailoring a water generator for specific use to increase efiSciency and 
decrease manufacturing costs. 

BACKGROUND OF THE INVENTION 
The consensus of most medical experts is that water supply is the single most 
critical fictor to human heaUL Over 400,000 people were stricken, 4,000 

20 hospitalized and over 100 people died in Milwaukee in 1993 from Ciyptosporidium, 
a bacterial contaminant in their city^reated drinking water. Natural Resources 

* 

Defense Council estimates that in the US alone more than 900,000 become ill eadi 
year from water-bome disease and as many as 900 wiD die. There is also an 
increasing awareness that "bottled water" itself xnay be no safo ttian municipally 

25 treated water. Some citizens feel protected by household-type water filters. However, 
of the over 2,000 types/styles/sizes of filters now being sold to the public for 
additional treating of city water, only a few remove significant amounts of parasites, 
vinises, bacteria, pesticides and heavy inetals. While contaminated ^ 
adults, infents and young children are at much greater risk from drinking impure 

30 water, particularly water with high levels of heavy metals or radioisotopes. 
Therefore, it is essential that a filter, such as an NSF S3-conq>liant filter, be used to 
remove impurities and VOCs. In addition, operation of a water generator in the 
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vicinity of a pestidde plant or during insect spraying, either from the air or truck 
mounted units, could place VOCs in the generated water. Also, if a generator ' 
without an NSF S3 filter is producing water when its host house is spnyred for pest 
control, the water could be severe^ contaminated with VOCs« 
s While the situation is bad in parts of the United States, it is worse in many 

other developed countries and critical in third-world countries. In developing nations, 
there is often at least intemnttent electricity but no source for potable water. For 
clinics and hospitals in such remote areas, doctors and technicians need purified watar 
for scrubbing and to prepare medicines. In the case of renK>te villages in developing 

10 countries, diere is a need for a unit which generates and dispenses purified water, is 
easily moved, is relatively inexpensive to manufacture and which can operate fi'om a 
variety of types of electrical pow^ with a minimum of maintenance. 

The most common potable water dispenser for use in the home and office is 
the 20-liter glass or plastic bottle placed on a gravity-flow dispensing stand. The 

15 bottles usually provide processed spring or well water and are generally sold with a 
representation of compliance with state and local health codes for potable water. 
One major drawback to "bottled water" is the fact that filled containos are heavy 
. (approximate^ 25-30 kg) and awkward to change. Another problan is that algae can 
build up in the user's stand, necessitating periodic cleaning to maintain water purity. 

20 Relative to dissolved and suspended contaminants and und^ired inQ>urities, "bottled 
water" may be no safer than municipal water. 

Today, 75% of American homes use chlorine-treated water. A problem that is 
just beginning to be recognized by the public is the reaction of chlorine with organic 
materials such as decaying vegetation. Tliese reactions produce by-products known 

25 as halogenated organic compounds or trihalomethanes, vMdi are known 
cardnogois. A recent study concluded that 18% of rectal cancers and 9% of bladder 
cancers can be attributed to by-products related to water chlorinatioa 

At this time, the market for portable, potable water sources requires: (a) 
generation of high-quality water whidi is certifiably free of all impurities which are 

30 health hazards to in&nts and children in particular, (b) no necessity for storing and 
moving heavy bottles, (c) no requirement for expensive, convex maintenance 
procedures/cleaning, (d) low operating cost, (e) no special wiring^plumUng for 
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installation, (Q attractive, office-furniture styling, (g) a more efficient water 
generator, (h) a low cost method of increasii^ the temperature/humidity range of 
condensate production, (0 a control and display panel indicating system operations, 
and 0) graphing abilities to indicate expected water production at various 
5 temperature/humidity conditions. 

BACKGROUND ART 
Current US Environn^tal Protection Agenqr (EPA) standards for impurities 
in primaiy and secondaiy drinking water are included as pp. 32-34 of the publication, 
"Drinking Water Treatment Units Certified by NSF International", NSF Intemational, 
10 Ann Arbor, MI (1995). These 1995 drinking water-standards of US Environmental 
Protection Agency, ANSI/NSF-53, are included haein by reference. The specific 
analytical chemistry methods for each inpurity covered by NSF-S3 are desaibed in 
. EPA publications in the US Federal Register. Hiere are several US patents that are 
relevant in the field of art. 
15 US3675442, issued July 1972 to Swanson (Swanson-442); 

m 

US4204956, issued May 1 980 to Flatow (Flato w.956); 

US5149446, issued Januaiy 1991, to Reidy (Reidy-446); 

US5106512, issued April 1991 to Reidy (Reidy-512); 

US5227053, issued July 1 993 to Biym (Biym-053); 
20 US5259203. issued November 1993 to EngeletaL(Engle-203); 

US5301516. issued April 1994 to Poindexter (Poindexter-516); 

US5517829» issued May 1996 to Kficfaael (Michael-829); . 

US55534S9, issued September 1996 to Harrison (Harrison*459); 

US5669221 , issued 23 Sq)tend)er 1997 to LeBIeu et aL (LeBleu-221); 
25 US5701749. issued 30 December 1997 to Zakiyk (Zakiyk-749); 

US5704223, issued 6 Januaiy 1998 to MacPherson (MacPherson-223); 

US533 15830, issued 7 April 1998 to Doke et aL (Doke-830); 

US5845504, issued 8 December 1998 to LeBIeu (LeBleuj504); 

US6029461, issued 29 Febniaiy 2000 to Zakiyk (Zakiyk^l); 
30 US6182453, issued 6 Februaiy 2001 to Forsberg(Forsbeig-453); 

US6227003, issued 8 May 2001 to Smolinsky (Smo]insl7-003); 

US62373S2, issued 29 May 2001 to Goodchild (Gooddiild-352); and 
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US6289689, issued 18 September 2001 to Zakryk (Zakiyk-689). 
Except for LeBleu-221. LeBIeu-S04, and Forsberg-4S3, also owned by an 
entity affiliated with the Applicant herein, none of the water generators disclosed in 
these publications are designed primarily as a dispenser and, none are designed as 
s portable units. Swanson-442 provides a large, heavy apparatus, and specifically 
teaches that small, portable units are relative^ inefficient 

None of the above references disclose all or even a majority of the following 
features or embodim^ts, many of which are described herein as optional depending 
on the clim^e or conditions under which the generator is operated: 
10 Integral, external fiuid-deliveiy valves and controls; 

Ion generator for discharged air stream; 
Insect-resistant port covers/screens, access doors, edge joints; 
Ultrasonic pest deterrent; 
Ozone generator for water sterilization treatment; 
IS Handle grips for easy movem»it by lifting or rolling; 

Medical/ food-handling^type tubing and joints for water handling subsystems; 
Chemically-inert, thermally-conductive dew-collector surface films; 
Working fluids in heat absorbers which comply with 1996-edition DOE, EPA 
and ASHRAE standards/ regulations (such as refiigerant fluid 406A); 
20 Ruggedized, long-life components and sub-systems; 

Safe, convenient dispensing height for hot or cold water; 
Electrostatic or conventional air filtar with or without whistle alarm for 
blocked condition; 

* 

High Efficimcy Particulate Air (HEPA) filter certified to remove pollutants to 
25 a size of 0.3 microns; 

Night lights for controls and deliv^ valves for low-light situations; 

* 

Air-heating strip and fin (for outside units); 
Water filter capable of meeting NSF-S3 standards fi)r VOCs; 
Recirculation of water during periods of generation or on a predetermined 
30 time-interval or waterfiow basis; 

Provision for automatically-introducing municipal water during certain 
atmosphmc conditions; 
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Provision for changing output vibrational frequency of ultrasonic pest control; 
Provision for manual or automatic introduction of water from any source 

under emergency conditions; 
Audible and visual operational status/mode dis[days; 
5 Quick disconnect provisions for connection to existii^ appliances such as 

refrigerators, ice makers, and ttiQ like. ; 
Remote location of unit from its dispensers; 

Quick disconnect fittings to inlet water line for use of municipal water^ after 
passed through the bacteriostat» when insufficient condensate is 
10 preset; 

Various lengths of flexible water lines having quick disconnect fittings 
encircled by a sleeve for easy connection of the apparatus to remote 
dispensers; 

A leak detector which shuts off power if a leak is detected; 
15 A unit made portable by its small size and weight; 

A unit capaUe of mounting to a wall; 

A unit with a thermostaticalty controlled heater to prevoit freezing in exposed 
locations; 

A means, including a quickly reversible refrigeration cycle, for alternately 

■ 

. 20 freezing and thawing the evaporator to produce cond^ate under 

normal^ undesirable conditions; 
Alternate sterilization methods including ozone generators for purifying and 

treating discharged air and n^ativdy charging waten 
A. UV canister optimally designed to require water flow through bacteria 
25 *lcilling zones'' so as to maximized bacteria destruction; 

A UV canister having sensors to permit sufficient water flow as will maintain 

a constant water level in a storage tank; 
Provision for gravitational introduction of condensate from evaporator coils 
directly into a UV canister; 
30 Provision for sealed, disposable UV canister; 

An easily removable, easily cleaned storage tank; 

A secure tube for introduction of medicines directly into the cold water tank; 



wo 03/073029 PCT/US02/05d36 

8 

Recirculation of water through storage tank and UV canister in isolation of a 

medicated/treated water; 
Multiple soUd-core charcoal filters for removing VOCs; 
A means for mineralizing the pure condensate; 
5 A self-priming pump that will not destruct if run dry; 

A system to conq>leteIy recirculate all wat^ through the storage tank, UV 

canister, and all filters and components in a manner that disallows 

standing water; 

A pump sufficiently strong enough to permit circulation of water through 
10 * soUd-core filters and still allow rapid external dispensation of water; 

A heater for heating a roon^ 

■ 

A heater for heating air passing oyer the evaporator; 
Large vAieels to fiicflitate movement of unit over unevoi sur&ces; 
Ground fiuilt interruption circuitry; 
15 ' Multiple-speed squirrel cage &is; 

A means for o?cygenating the processed water; 
NSF ^proved tuUi^ rated at 400 p.s.i; 

An air fireshener tray for adding a pleasant scent to air rdntroduced into a 
room; 

■ • 

20 Child-proof valves for dispaising hot and/or cold water. 

Dual on/ofiF switches: one manually- and one electronically-activated; 
Fuses and/or circuit breakers; 

A membrane switdi panel to control the power, operational mode, &n speed, 
' displ^, and timer fimction; 
25 A line so fitted as to permit attachment to a standard refirigerator ice maker; 

Insulation on cold lines to prevent Sweating" and moisture build-up; 
A unit of sudi size and weight as pemfuts sink-top use; 
A water-generating apparatus integrated into a typical window air- 
conditioning unit; 

30 A msms for purifying water by vaporization and condensation; and 

A revise-osmosis membrane filter, waste water firom v^ch m^ be recycled. 
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The patent publications noted above generally disclose: (a) industrial 
water-condoisation units designed to be pennanehtly-attached to building air ducts 
or (b) water purifiers, not portable dispensers with optimized UV canisters, and (c) 
not with a quickly reversible refrigerant cycle to maximize water collection in low 
5 humidity and temperature. Details ofsomeofthese references are as follows: 

Reidy-512 discloses a fixed-position, large-volume, high-rate water generator 
suitaUe for supplying drinking water to an entire office building, laundry, etc. The 
device is described as '*having ducts for bringing this supply of ambient air to the 
device and for releasing the air back outside the device after it has been processed". 

10 Hie attached, pennant Muctwork" is diaracterized further as "extending through 
an outside wall of the structure or dwdling**. While soisors, indicators, interlocks, 
alarms for the UV Ianq[)s. air fihers and water fibers are mentioned briefly, oth^ 
m^or components of the apparatus are usually characterized by single-word 
descriptions such as "air fiher element", "evq)orator coils", "condenser coils", etc. In 

IS both Reidy-S12 and Reidy-446 patents, the drain is located on the base of his wator 
generator, a position whidi makes flie drains conipletety unsuitable for dispensing 
water unless -die machine is placed on legs or mounted in a caUnet Reidy-512 
teaches two passes of water past ultraviolet light tube to kill bacteria v^reas Ae 
present apparatus provides'for automatic, continuing redrculation of the water in the 

20 final deliveiy tank through a UV bacteriostat zone. Rei(fy-512 has a number of 
additional limitations and shortcomings: the; user must set the humidistat and 
thermostat. No provision is made for insect proofing of the cabinet; and the gravity 
flow water filt^ is located under the collection pan and is severely limited in both 
flow rate and minimum pore size by the gravity-feed pressure head. In the apparatus 

25 of the present invention, water flows through a filter under pressure from a pump; 
this allows for high rates and small-pore, filter/adsorption media such as a 
porous-carbon block in the NSF S3 certified filter. The present invention also 
provides that liquid may be dispensed directly from the apparatus without having to 
remove the stor^e tank whereas Reidy-512 requires that water be poured fromtiie 

30 removed storage tank. 

Poindrnta-'Sld has no germiddal light nor a remote collection diverter valve. 
A drain is shown in Fig. 2 but none in Fig. 1. The drain is shown on the bottom of the 
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apparatus which, if on the floor, is essentially inoperaUe and, if raised on a stand, 
makes a top-heavy unit vMch would require perman^t wall anchors. 

Engle-203 is essentially two tandem ddiumidifiers. A second-stage 
conq)ressor with its condoiser coil immersed in the storage tank produces heated 
S water. One fiimiliar with the art realizes that such heated water would never reach 75 
C as does the heated water in the present apparatus. A further problem of locating 
the condenser coil in the storage tank is that it prevents removal of the tank for 
cleaning witfiout opening the refrigerant system Still fiirdier maintenance problems 
arise from the positioning of drains, i.e., there are no external dispensing valves and 
. 10 the drain valves are pooriy located for replacing the valves because of the limited 
access inherent in their location. 

Poindexter-S16 describes a stainless-steel air-cooling coil and collection pan 
whidi adds significant^ to the cost of manufiicturing and does not specify the specific 
type of stainless steel, 314L, v/Udti is required for water handling in production 
IS fidlities. Hie specification goes into great detafl on the types of cfamnicals usable to 
clean areas vAddx contact the water. In the present apparatus, the storage tank is 
conq>letely removable and the condensate is sanitized by passing under the germicidal 
light several times. 

Harrison-4S9 uses a UV lamp tube to treat the discharge water stream. This 
20 indicates that bacteria and or algae may be growing within the unit or its plumbing 
connections. This unit also must be primed initial^ with approxiatstefy 10 liters of 
start-up water which can be a source of initial contaminants, sudi as VOCs which 
are neither removed nor broken down by either UV radiation or granular carbon 
charcoal. Whether this technology is compliant with NSF-S3 remains a question. In 
25 the device, the compressor operates to maintain a cokt set-point tenq)erature within 
the water tank, i.e., tiie compressor operates to cool the fluid remaining in the tank 
even \^en the device is not actively producing water condensate. In contrast, the 
presolt invention saves energy fay shuttmg off when it is not producing water. 
Further, the present invention may indude a wheeled, fiimiture-type, us^-fiiendly 
30 catnnet complete with carrying handles, disposable cups, related holders, diverter 
valve and air-filter Uockage alert. Also, since tfie present invoition is fitted with a 
gravity discharge or pressurized line, it is possiUe to draw water even in the event of 
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a power &ilure. The Harrison-4S9 unit, which employs an electric solenoid valve, 
would not be able to deliver water in the abs^ce of electrical main power. 

Swanson-442 sufiEers from many of (he san» deficiencies as Harrison-459; 
further, it also lacks an air filter or a UV disinfecting system. While Swanson-442 
5 discharge device is shown on one figure, the location and operating parametm are 
not specified. 

BiynvOSS provides a UV-activated catalyst water purifier/dispenser for tap 
water (well or public supply) which can be installed below the counter or enclosed, in 
a cabinet. This unit merely treats water supplied to it, and in the process, a certain 
10 portion of the incoming flow is diverted to waste. 

MichaeI-829 is primari^ a device for producing and filtering "drinking" water 
across "activated charcoal** and a "plastic mesh micropore filter*'. It is probably not 
conq)liant with NSF-S3 standards for VOC removal Further, it has no provision for 
continuing circulation of water in otda to maintain purity, heater fan and/or hot-gas 
15 bypass. 

The prior patents dted above genially use a typical refiigerant deicer system 
to keep their evaporators firom fireezing under low condensate flow rates, which can 
occur with cool ambient air. For exsanple, Rddy-512 patent describes water 
production cessation at about 10 C. This limitation occurs because: (a) obtaining 

20 condensate is inefiBcient, (b) condensation is not cost effective at sudi low 
ten4)eratures and (c) the! evaporator t^s to freeze over at lower temperatures. This 
limitation also occurs because of the design of the water generating device using a 
typical hot-gas bypass deico* yAith is not computer controlled for 
. temperature/humidity conibinations. 
.25 All of the devices cited are large capacity refrigerant gas dehumidifiers. The 

refirigerant gas from the con^yressor cools an evaporator coil and vAten anient air is 
passed by the coil, moisture condenses out and drips to a collector below. When 
operated o\& extended p^ods or in cooler temperatures, the evsqyorator tends to 
fi-eeze over due to low flow rate of condensate In this situation, the compressor is 

30 designed to switch over to hot-gas bypass mode. A thermostat and/or humidistat 
control assists in d^enmning vrfioi the compressor switdies over This on/ofifcyde 
during cooler temperatures drastically reduces production of water until the 
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coiiq)ressor eventually stops when temperature of incoming air is too low. However, 
the present system actually uses the freezing and thawing generated by quick reversal 

* 

of the refrigeration cycle to produce condensate by one of several con^uter 
controlled options for alternately freezing and thawing condensate. 
5 MacPherson-223 describes and claims a thermoelectric (TE) cooler attached 

to a medicine-cooler bag containing an insulin vial. Since th^ drug vial cooler 
disclosed is a non-circulating, closed, small*volume, stoile-fhiid system, there are few 
similarities in structure or frmction compared to the present inventioa 

Zakryk-749 describes and daims a water cooler with a TE cooling junction 
10 mtegrated into the side walls of the holding tank. Because the TE apparatus of the 
invention is not described in detail, it is di£Bcult to compare either its structure or 
function with the present invention. 

Zakiyk-461 is a CIP of Zakiyk-749. It fiirther describes and dmm the water 
. cooler of the Zakiyk-749 patent viiuch further includes a water fiher assembly. 
15 . Again, however, the apparatus is not disclosed in detail, making it difBcult to 
compare either its structure or function with the present invention. 

Zakiyk-689 further describes and claims the water cooler of the above Zakiyk 
patents to include a sediment filter assembly. Here pgain, the apparatus is not 
technically described in a manner that woidd allow coioparison of either its structure 
.20 or function with the present inventioa 

Doke-830 describes arid daims a TE apparatus integrated into an insulated 
picnic or food-transport container. Because the invention includes an air-drculation 
fan through the wall of the container, it is distinguishable in structure and function 
from the present invention. 
25 Smolinksy-003 describes and claims a typical reversible heat pump system 

enabled to collect, under certain conditions, excess refrigerant to improve eS&dexicy. 
The described apparatus does not extract water from air as does the present 
inventioa The present invention, although utilizing in some embodimoits a typical 
reversible heat pump system, does not provide for a tank for excess refrigerant. 
30 Rather, the present invention utilizes a flow rafter to increase cooling effidency. 

Goodchild-352 describes an apparatus for graerating water from air and 
dispaising potable water, and further claims a hot gas injection sysx&n to prevent 
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freezing of condoisate on the evaporator such that generation of water from ambient 
air at tenq[>eratures as low as S(f F is enabled. The present invention, in contrast, 
uses a flow rafter expansion valve to encourage freezing of condoisate on the 
evaporator, and then reverses the heiat pump cycle to thaw the condensate, or ly uses 
5 a heating strip to raise the temperature of the air passing ov^ the evaporator. 

Finalty, Forsberg-4S3 describes the basic apparatus upon which the present 
invention improves. The present inv^on further claims an UV canister optimally 
designed for maximum bacteria destruction, as well a$ means for medicating, 
minefalizing, and oxygenating the extracted water. Woddwide Water, Inc., the 
10 owner of Forsberg-4S3, is aflOiated with the Assignee/Applicant of the present 
inventioa 

* 

DISCLOSURE OF THE INVENTION 
The preset invention is an apparatus to generate drinking water by 
condensation of moisture from die atmosphere. Ahemative embodiments allow 
15 tailoring of the system for maximum production and efficiency in varied climates, 
temperatures and/or settings. Various options for obtaining pure wat^ are utilized as 
it becomes increasingly more difficult to remove moisture from low humidity or 
temperature atmosjAeric conditions. In low humidity conditions, provision is made 
for automatically puri^ing municipal water. The system also utilizes the toidency of 
20 ev^rators to freeze at lower temperatures. By specifically controlling the freezing 
and thawiiQ, condensate can be produced in temperatures lower than the temperature 
at whidi most dehumidifiers automatically turn offi 

Hie water generator of the present invention operates within a closed housing 
and incorporates dispaising subsystons to ddiver water dkectty to die external 
25 dispensii^ valves. It is not necessaiy to open the housing eveiy time a small quantity 
of water is desired. The housing panels and various openings of outdoor 
embodiments of the present invention are fitted with tight-sealiiig flanges to prevent 
insect infestation and environmental contamination of the water; alternatively, such 
units may be fitted with an ultrasonic insect deterrent. Any dispenser that is 
.30 designed to work in romte, harsh environmmts must be designed so that the outside 
^velope is infrequently op^ed and then only for maintenance. 



wo 03/073029 PCT/US02/05636 

14 

The dew-fonnipg sur&ces of the present invention are preferably plated with 
gold to increase the rate of heat transfer. Metals QUiet than gold may be used to 
achieve a similar result. For example, silver plating works just as well, but tends to 
oxidize in an unsightty fashion. However, such plating is a vast improvement over 
s the prior art of coating the dew-forming sur&ces with food-grade materials sudi as 
Teflon^, which tend to reduce (i.e. insulate) rather than inaease the rate of heat 
transfer. 

For embodimoits intended for use in a home or office^ certain of th^ insect 
and dust'Sealing features may be omitted and the cabinet implemented with attractive, 

10. fiimiture-type styling. To make the present.water goierator-dispenser more desirable 
for office or home us^ the unit can be fitted with subsystems for producing water at 
three tonperatures, i.e., hot, cold and ambioit. Cooling of the water is accomplished 
by adding a secondaiy heat absorber source; this absorber may incorporate 
reverse-cycle cooling or other altonatives such as Peltier-effect or chemical/magnetic 

IS cooling effects. Insulation may be provided to surround the cold refrigerant lines of 
the secondaiy heat absorber source to reduce or diminate moisture * isweating'* and 
buildup inside of the housing. Another method of dulling water is by incorporating a 
thermoelectric probe-module as a second heat absorber; the unit is mounted on the 
outside of the tank and cooled by a faa 

20 To produce hot water, a heating dement is placed within a heated, food-type, 

stainless sted tank vidth an insulating jacket is added. An alternate method of 
supplying heated water for ddiveiy from an external valve is to provide an ii^line, 
resistance-heated tube of suffici^ length to heat water being delivered from the 
cold-temperature zone of the cold water tank to the hot-wat^ external valve. Also, 

2S an electrically or manually controlled diverter valve may be installed to allow 
punqjing into a container outside the housing. Incorporated is a secure tube to 
permit introduction of medicines and/or vitamins into a separate water tank in fluid 
communication with the ston^e tank. This feature is particularly helpful in 
undeveloped regions where mass medical treatment of an entire household or village 

30 is desired; accordingly, the bulk water may be treated via the secure tub& The 
present invention permits . recirculation of the condensate without disturbing the 
• medidnated/treated water. For convenience, the storage tank is easily removed: the 
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Storage tank lid has attached to it all of the storage tank sensors, which lid is lifted 
out of the way to permit removal of the storage tank tub without disconnecting either 
connected tubipg or sensors. 

The present invention is adapted to be connected to municipal water to 
s provide treated water even in conditions when it is not possible to provide a sufiBdent 
quantity of water by condensation, and is further adapted to be able to accept, under 
emeigency conditions, water from a source such as a swimming pool and purify it to 
emergen^ drinkii^<-water standards for a temporary period. According^, a 
membrane filter or solid core charcoiEil filter to remove heavy metals and other toxic 

10 substances is connected in line with the external water inlet to ensure purity. The 
present invention may be so embodied that water purity m^ be obtained by 
vaporizing incoming water for passage over the water-condoising surfiices and so 
into the circulation of the system. For added health benefit, an oxygeaator may be 
inchided to introduce oxygen into the water prior to dispensation. 

1^ The preferred embodimoit of bacteriostat of the present invention is an 

ultraviolet ii^t (UV) canister designed to optimize the killing ^ect of the UV 
radiatioa The canister is shaped to surround a UV-radiatii% bulb so as to direct the 
liquid condensate into the zone of effective bacteria destructioa The interior 
surfiices of the canister walls are coated with a highly reflective material This 

20 reflective feature is primarify to reflect UV radiation back into the *ldlling** zone to so 
intensify the destructive aspect of the UV radiation, and to prevent d^radation of the 
material ofthe structure ofthe present invmtion by such- radiation. The UV canister 
may be provided in a sealed, disposable unit so placed for quick replacem^t of the 
UV canister without the necessity of opening the sealed housing. 

25 An alternate embodinrait of the present invention incorporates an attractive 

closed housing which is considerably smaller than the basic embodiment of the 
inventioa The invention is much Ughter incorporating only the essential features 
necessaiy for produdng and dispensing water. To enable a smaller housiAg and 
lighter device, the UV bulb is placed within the storage tank. 

30 In another embodiment, the present invention is adapted for int^ation with a 

typical window air-conditioning unit. The evaporator of the air-conditioning unit 
coinddes to the dew-forming surfaces of the present invention; the remaining 
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coiiq>onents of this embbdimalt are fitted into an enlarged air-conditioning unit 
platform. Alternatively, the apparatus is separately attachable to a window air- 
conditioning unit so as to enable use of the preset invention with different models of 

* 

window air-conditioners. Water is generated vAim the air-conditioning unit is in use. 

To achieve water production in lower temperatures, the unit is allowed to 
freeze and thaw. Optimal^, a computer-controlled flow rafter expansion valve is 
physically installed in addition to the typical expansion valve, but utilized in die 
altemmive, to lov^ the pressure of the refrigerant in the evaporator and thereby 
»oourage the freezing of the condensate. The refrigeration cycle is then quickly 
revmed to heat the dew-forming sur&ces thereby thawing the frozen condensate. 
The thawed condensate drips into the coOector^ and water-bearing air is again passed 
over the dew-forming sur6ces to be frozen again m cyclical fashion. In an alternative 
preferred embodiment, the thawing of die frozen condensate may be done by hot gas 
revmal, vaiying head pressures, and/or heaters. 

If there is insufficient water production or if it is desired to attach the unit to 
a home refrigerator ice mako/chiller, a municipal water inlet line may be 
incorporated by quidc disconnect fittings. Accordingly, municipal wat^ pressurizes 
the refirigerator's disp^ing system by passing municipal water through the NSF 53 
fiber and before reaching a storage tank. Furth^, a recirculation loop is employed to 
enable circulation of purified water into the UV canister to pievent bacteria build-up. 
Remote dispensers are connected to the apparatus by flexible tubing having quick 
discoruiect fittir^. The distance between the.^paratus and its remote sensors may 
accordingly be varied by simpfy dianging the loigth of flexible tubing. A sleeve 
encircles the flexible tubing such fliat the tubing m^ neatly and unobtrusively be 
attached to a wall. To prevent dust and pollen from entering the system, a High 
Efficiency Particulate Air (HEP A) filter or other electrostatic air filter is used An air 
ionizer may be used to further assist in removing particulate matter from the intake 
air and treating the discharged air. Because the water generated is so pure,, it may 
also be desirable to add minerals into the water. Accordingly, a mineralizing 
cartridge may be placed into the recirculation loop to achieve the desired mineral 
concentratioa 
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The water generator/dispenser of the presoit invention fills a long-felt need 

« 

for emerging countries and indeed many places in the world. The otgects and 
advantages of the presoit invention include: ' 

(a) providing a means for obtaining and dispensing potable water fi-om a 
s portable apparatus that is consistent with the decor of an office or home yet requires 

no permanent external plumbing or air duct; 

(b) providing an apparatus for heating and chilling potable water collected 
firom the atmosphere; 

(c) providing an apparatus which can operate indoors or outdoors so as to be 
10 available to operate in remote areas; 

(d) providing an apparatus whidi can easily be assembled fi^om sealed, 
ruggedized modules; 

(e) providing a cabinet apparatus with small or large wheels that is portable, 
i.e.» can be rolled about on packed earth, pavement, bare floor, carpeted surfiices, or 

15 uneven surfaces; 

(0 providing an apparatus whidi can be operated from a DC electrical supply 

by attaching solar-dectrical' goierating panels or by variable-frequmcy, variable AC 

volti^es, single- or 3-phase mains power, SO/GO Hz or AC electrical power gmerated 

from wind-driven goimtors; 
20 (g) providing an apparatus that has minimal diance of water contamination 

from VOCs, insects or rodents; 

« 

(h) providing an q>paratus of simple modular construction designed for 
operation over extended time periods without operator attention; 

(i) producing high-quality, purified water on-demand and/or at timed intervals 
25 by preparing the unit with medical-grade, NSF rated, 400 p.s.i. tubing and including 

an inert surfece coating on the dew-fbrming sur&ce; 

(j) producing liquid-water condensate at low air temperatures just above 
freezir^ by use of an air-heating strip, hot gas bypass, or utilization of a revarsible 
refrigeration qrcle; 

30 (k) dispensing potable water at a convenient height for adults or children or 

persons in wheelchairs; 
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Q) producing contamiiiant-finee potable water while nmning unattend04 in 
open air for extended periods of a month or niore above freezing tmiperatures; 

(m) produdng high-quality, potable water in varied environments such as 
ofiBces^ houses, or undeveloped locations; 

(n) providing a water generator/disp^iser which is easily portable both 
indoors and outdoors; 

(o) providing options for dispensing potable water at three different 
temperatures, ambient, 

approximately 5 C cool and approximately 80 C warm; 

(p) producing potable water near or below the cost per gallon of bottled 

water; 

(q) producing high-quality potable water within latest ASHRAE and US 
federal standards for cooling and refrigerant apparatus; 

(r) providing a water generator/dispense that can be easily transported by 
two adults using integral carrying handles; 

(s) providing a water generator/dispenser in which the exhausted air is filtered 
to remove dust, pollen, and airbome particles; 

(t) providing a water dispaoser from whidi incoming air is charged with 
negative ions to fiidlitate particle separation, and nejgatively charge the discharged 
ak; 

(u) providing a water generator/dispenser which will not produce or deliver 
condensate if the subsystem for killing microorganisms fails; 

(v) providing a water generator/dispenser having easily changed air filters; 

(w) providing a means without permanoit plumlnng to connect the apparatus 
to remote dispmers; 

(x) providing a nneans, widiout permanent plumbing, for connecting municipal 
water to the apparatus sudi that municipal water is automatically dispensed after 
purification if there is insuffident condensate; 

(y) providing a recirculation loop to periodically circulate treated water to 
prevent bacteria in response to a predetermiiied command,.in a manner that allows no 
stors^e tank water to remain uncirculated; 
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(z) providing an apparatus which is sized to facilitate moving, and nK)unting 
on a wall or upon a sink top; 

(aa) providing an apparatus with a combined condensate collector and storage 

tank; 

s (bb) providing a means for protecting the apparatus from freezing; 

(cc) providing a sleeve for (^circling exposed flexible tubing; 
(dd) providing a means for automatically activating and deactivating the pump 
upon the opening/dosing of a disp^er; 

(ee) providii^ a means for automatically activating freezing and thawing 
10 cycles to produce maximum condensate for various marginal temp^ature/humidity 
conditions; 

(fi) providing audilde and visual operational status/node displays; 

(gg) providing an ozone.generator for purifying and treating discharged ai^ 

0ih) providing a UV canister optimizBd for maximum bacteria destruction; 

15. (ii) providing a secure tube for introduction of medication into the extracted 

waten 

Qj) providii^ for a recirculation system that does not disturb noedicated water, 
(kk) providing for an easily removed, easily cleaned storajge tank with self- 
sealing gaskets; 

20 (IQ providing for multiple solid-core charcoal filters for removal of VOCs; 

(mm) providing for mineralization of the extracted water; 

(nn) providing a self-priming punq> timt will not destnict if run dry, of 
sufficient pressure capability to enable use of solid core filters; 

(oo) providing an integral heater for heating a room; 
^ (PP) providing high volt^ ground &ult intOTuption drcuitiy; 

(qq) providing low vohage components; 

(rr) providing for reduction in noise use of multi-speed squirrd c^ 
(ss) providing an oxygenator for adding oT^gen to extracted water, 
(tt) providing an air fireshener means for scenting air reintroduced to a room; 
30 (uu) providing for child-proof safety valves; 

(w) providing for both manually and electronically operated power switdies; 
(ww) providing for fiises and/or drcuit breakers; 
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(xx) providing for easily cleaned electrical membrane switches; 
(yy) providing for insolation of cold lines to reduce or eliminate '"sweat" or 
. moisture buildup; 

(zz) providing a means for attadunoit and use of a typical refrigerator- 
5 mounted ice maker; 

(aaa) providing for reduction in noise by use of a hermetically sealed 
compressor cover; 

(bbb) providing for a gold-plated dew-forming surface for enhanced heat 
transfer, or other such metal for similar result; 
10 (ccc) providing for purification of water by vaporization; 

(ddd) providing for integration of a water-generating apparatus with a typical 
window air-conditioning unit; and 
(eee) providing for sealed, disposable UV canister. 

Still further objects and advantages will become apparent from a 
15 consideration of the.ensuing description and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a schematic flow diagram of an embodiment of a system of the 
present invention to UV treat, filter, mineralize, medidnize/treat and further 
recirculate pressurized, potable water. 
20 FIG. 1 A is a sdimuitic flow diagram of an embodimoit of a system of the 

present invention to UV treat, filter, mineralize, medicinize/treat and further 

ft 

recirculate pressurized, potable water. 

FIG. 2 is a detailed cut-aw^ side view of a UV canister of the present 
invention, including UV bulb, mirrored surface, and electrical connections. 
25 FIG. 3 is a view of a unit of the present invention depicting the housing, and 

the arrangement of various dements. 

FIG. 4 is a depiction of a typical flow rafter expanaon vahre as utilized in the 
preset invention. 

FIG. 5 is a schematic flow diagram of an embodiment of a system of the 
30 present invention utilizing a reverse-osmosis membrane filter as a water filtration 
means where waste water from the membrane filter is discarded. 
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FIG. 6 is a schematic flow diagram of an embodiment of a system of the 
present invention utilizing a reverse-osmosis membrane filter as a water filtration 
means where waste water from the membrane filter is reclaimed. 

FIG. 7 depicts a typical window air-conditioning unit having an integrated 
5 water generating and filtration system of the present invention including a membrane 
filter and pump, fiirther adapted for intake of extemally-supplied water to $iq)plement 
condensate generation. 

4 

HG. 8 depicts a typical window air-conditioning unit having an integrated 
water generating and filtration system of the preset invention that includes a solid- 

* 

10 core diaicoal filter, a cold water tank with an integrated Peltier ice finger, and 
spigots for dispwing water. 

FIG. 9 depicts the placem^t of an enlarged, assembled typical window air- 
conditioning unit, into whidi the present invention has been integrated, in a typical 
window. 

15 FIG. 10 is a sdiematic diagram of an embodimmt of a system of the present 

invention v^erein cooled air firom a refiigerant evaporator passes over a refiig^^ 
condense to remove beat firom the condenser, and a herm^calfy sealed conq)ressor 
cover reduces compressor noise and increases compressor efiSciency. 

FIG. 1 1 is a sdiematic flow diagram of a countertop-sized system of the 

20 present invention utilizing a reverse-osmosis monbrane filter as a water filtration 
means. 

FIG. 12 is a schematic, flow diagram of an attemate preferred embodiment of 
the present invention utilizing a valorization tank wherein injure external water m^ 
be vaporized for subsequent passage over the dew-forming sur&ces. 

25 D£TAIIJa> DESCRIPTION OF llffi PIUEFERRED EMBODIMENT 

The dements and continents of the present invention lend themselves most 
particularly to application and use in conjunction with a system of the type desoibed 
in detail in U.S. Patmt No. 6,182,453, issued to Frank Forsberg and assigned to 
Worldwide Water, In&, the entire disdosure of which is incorporated herein by 

30 reference Nonethdess, it will be recognized by those skilled in the art how these 
dements and con9)oneiit8 may .be applicable to use in conjuction with a variety of 
other of such moisture extraction systems. 



wo 03/073029 



22 



PCTAJS02/05636 



Table 1 below includes a listing of all special and standard nomenclature used 
in this specification; the column headed "Indida" shows the reference number of each 
feature or element and the column headed **Figure'* indicates the figure where the 
feature or dement is first shown. The water collection and treatment processes of the 

5 present inv^tion are generally shown in Figs. 1, 1 A, 2» 5, and 6. Fig. 4 is a simplified 
depiction of a flow rafter expansion valve used for reduction of pressure of 
refiigerant in the low-pressure side of water-generation system so as to induce 
fireezing of the evaporator. Fig. 7 depicts a water-generating i^paratus, capable of 
intaking external water» integrated into a typical air-conditioning unit, having a 

10 membrane fiUer and Peltier ice finger. Fig. 8 depicts the air-conditioning unit 
embodiment utilizing solid-core charcoal fihers in place of a membrane fitter syst^ 
Fig. 10 shows a heat exchanger arrangement i^^ein both the cooled air passing 
firom the refirigerant first evaporator 16 and the low-pressure refiigerant line to 
second conqiressor S3 assist in removing heat firom the first condenser 4, and the 

15 placement of cooliiig coils around first compressor widiin a hermetically sealed cover. 
Fig. 9 depicts die placement of a water-generating / window air-conditioning unit * 
within a typical window. Fig. 1 1 portrays the dements of a sink-top sized water- 
generating apparatus. Fig. 3 demonstrates tbe position of wheels relative to the 
housing. Figure 6 depicts a flow diagram for a nemhrane filter waste water recycling 

20 systm. 

As may be seen in Fig. 3, the working conqponents are enclosed in a housing 
1 with a top cover, fi^ur vertical side pands and a basa Hie housing may incorporate 
a bracketed opening in the fi'ont cover pand opening through which is inserted an air 
filter 119. The housing may fiirther incorporate a front wall alcove opening and 

25 assembly 122 consisting of an dcove shelly grid and waste water receptacle. Above 
the alcove is a tow-light-level lamp 123, -or ''ni^jit Ught". The dcove may also 
contains a fluid ddiveiy controls 34 & 3S for dispensing water. One panel of the 
housing has an inlet opening into the air filter 1 19. One panel of the housing provides 
an outl^ port 124 for air exhaust. This opening has an insect-resistant screen (not 

30 shown) on the interior of the housing outlet port 124. An ozonator 125 is provided 
to fiirther remove air-bome partides and treat the air. A k^pad 134 located atop the 
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housing provides a user of the present invention operational control over the present 
inventioa 

For added safety, ground fault interruption circuitry is utilized to protect both 
apparatus users and the high voltage compressors, heaters, and ballast transformers. 
5 Hie remaining con^>onents, sudi as pump, solenoid valves, indicator lights, etc., are 
low vohage (less than 35 V, and optimally between approximately 12 V and 
approximately 24 V). Fuses and prcuit breakers protect all electrical conq;)onents. 
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Table 1. Descriptive Nomenclature and Indida 

Indicia Description, function Figure 

1 housing, case, cabinet 10 

2 &n assemb^, multi-speed intake, first evaporator 10 
5 3 fioi assmibly, multi-^speed intake^ first condenser 10 

4 first condoiser, refiigerant, water-generating 1 0 

5 collector, condensate 1 

6 tube, condensate collector to UV canist^ 1 

7 canister, UV 1 

■ 

10 8 tube, vent 1 

9 sensor, UV canister lower 1 

■ 

10 sensor, UV canister upper 1 . 
. 11 tube, sealed, UV canister egress, fluid transfer 1 

1 2 tube, sealed, storage tank to UV canister ingress, 

IS recirculation 1 

m 

13 bult^UV 1 

14 wire, power transmission, ballast transformer to UV bulb 1 

15 transformer, ballast, UV bulb 1 

m 

16 first evaporator, refrigerant, water-generating 1 

• • • 

20 17 . . cap, canister i 

18 holder. UV bulb 1 
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19 suifiu:e» niiiTOFed» UV canister 1 

20 switch, relay, pvanp 2 

21 wire, power transmission, switch relay pump to upper UV 

canister sensor 1 

5 22 wire, pow^ transmission, switch relcy pump to lower UV 

canister sensor 1 

23 solenoid, external water intake, de&ult*cIosed . 1 

■ 

24 valve, check, external water intake 1 

25 tube, sealed, cold water tank 

10 to hot water tank 1 

■ 

26 tube, sealed. Stainless steel, stor^e tank to CQld water tank 1 
.27 tank, storage 1 

28 gasket, self sealing, hot water 1 

29 gasket, self sealing, cold water 1 

* • 

15 30 tank, hot water 1 

31 element, heating, hot water tank .1 

32 tank, cold water 1 

33 coil, second evaporator refrigerant, cold water tank chilling 1 

34 spigot, diild-proo^ hot wato* dispensing 1 

■ 

20 35 spigot, cold water dispensing 1 

37 lid, storage tank 1 
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38 gasket, storage tank 1 

39 clasp, locking, stonge tank ltd 1 

« 

40 switch, on/o£C hot water tank heating dement 1 

41 punnp, setf-priming I 
5 42 fitter, solid-oore charcoal 1 

- 43 canister, mineral replacein»it 1 

44 quick-disconnect, female, external water I 

45 tube» external/internal water dual-purpose 1 

46 quick-disconnect, male, external water inlet solenoid 

10 engaging 1 

46A fitting, typical household &ucet 1 

47 insulation, tank 1 

48 switch, float, stor^e tank water levd 1 

49 switdi, float, stor^e tank water level indicator light 1 

•• • • » . m. 

IS SO connector, storage tank to fluid transfer tube 1 

51 tub^ medicationAatanmi 1 

52 first compressor, water-generating 10 

53 second compressor, cold-water chiller 10 
55 tube, water system to refrigerator ice-maker 1 

20 55 A quick-disconnect, solenoid oigaging, external water inlet 1 

55B quick-disconnect, refrigerator ice-maker engaging 1 
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56 port, tranlucait, UV visual indicator 1 

57 line, cold, refrigerant^ cold wat^ tank coil entering 1 

58 line, cold, refrigerant, cold water tank coil exiting 1 

■ 

m 

* 

59 solenoid, recirculation, de&ult closed 1 
5 60 valve, manual bleeder, recirculation 1 

61 sensor, condensate collector overflow 1 

62 screen, sediment 1 

63 sensor, storage tank, low wato' 1 

64 pre-filter, external water 5 
10 65 ploium, minmt air 10 

66 heat exchanger 10 

* 67 tube, waste water outlet 5 

* 

68 pump, booster, membrane filter 5 

69 tube; m^nbrane fiber to storage tank 5 

15 70 filter, membrane, reverse osmo^ 5 . 

71 tube; external water source . .1 

72 solenoid, waste water outlet, de&ult closed 5 

73 tube, external water to memln^e filter 5 

74 second condense 10 ' 
20 75 ' switch, timer, external water intake 5 

76 flow restrictor, waste water 5 
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77 fiui, multi-speed, second condenser 10 

78 air conditioning unit, ^ical window-nx>unted 7 

79 quick-disconnect, waste water outlet S 

80 switch, pressure, waste water 5 
5 81 . tube; waste water drain quick-disconnect 5 

* 

83 coil, coolings second evaporator 10 

84 fitting, tee, water tube 1 

85 cover, first conq>ressor, hermetically sealed 10 * 
88 . valve, expansion, flow rafter 4 

10 89 cabinet, countertop 11 

90 insulation, noise abatement 10 

9 1 spigot, ambient water dispensing 8 

92 tube, waste water disdiarge 11 

93 ice finger, Peltier 8 
)5 94 tank, ice finger holding 8 

95 tube, fluid transfer, storage tank to ice finger holding tank .11 

98 LED 1 

102 cover, enlarged platform ' 7 

103 platform, enlarged, typical window air-conditioning system 7 
20 104 tubei, UV canister drain . 8 

105 valve, UV canister drain 8 
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107 tank, recycle 6 

110 tank, vaporization 12 

111 solenoid, recycle 6 

• • 

1 12 sensor, upper float 6 
5 113 sensor, lower float 6 

114 valve, check 6 

lis filter, sand/sedimsit 6 

1 16 post-fijter, membrane fiher 6 

1 17 .valve, check, post- membrane filter 6 

« 

10 118 canister, water level lA 

119 filter, air 10 

122 alcove 3 

123 Ught- 3 

124 port, outlet, exhaust air . . 3 
15 125 ozonator . 3 

126 OTiygenator 3 

127 pest control device, ultrasonic 3 

128 heater, dectric 3 

129 goldplattng 1 

■ 

20 130 sensor, upper vaporization tank 12 

131 sensor, lower vaporization tank 12 
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1 32 tube» external water to vaporization tank 1 2 

133 element, second heating 12 

134 keypad 3 
136 filter, air 3 

5 138 panel displsQT 3 



wo 03/073029 



31 



PCT/US02/05636 



Operation of the present invention, as in Fig. 1, is initially controlled by a 
manually operated on/ofif switch 75 located on the housing. An electronically- 
operated on/off switch may be utilized in conjuction with to turn off visual displ^, 
or utilized alternatively to the manually operated on/off switch. A multi-speed &n 

5 control switch (not shown) is adjacent to the on/off switch on the housing. 

As may be best seen in Figs. I and 10, air entering the housing 1 first passes 
through a replaceable air filter 119 into a plenum 63 and across an optional, 
self-contained ionizing device (not shown). Air then is drawn across the film-coated, 
dew-forming surfiu:es of first evaporator 16 by a multi-speed intake fan assembly 2, 

10 which is controlled by the multi-speed &n control switch. Liquid condsisate flows by 
gravity into a condoisate collector 5, and then flows into die first end of a UV 
canister 7 through a tube 6. A vent tube 8 permits air in the UV canister 7 to be 
displaced by the liquid condeisate (water). A sensor 61 is provided just bdow the 
rim of the condensate collector 5 to disable power to the refiigerant first conipressor 

15 52, thereby preventing first evi^rator 16 from cooling the ambi^t air to its 
dewpoint to overflow the condensate collector S. First condenser 4 is provided to 
remove heat extracted firom tte condensing water. Should airflow firom first, 
evaporator 16 over first condenser 4 insufiBciently remove heat fix>m first condenser 
4, the low-pressure refrigerant line from a second compressor 53 may be placed in 

20 thermally-conductive relationship with first condenser 4 so as to remove additional 
heat. As may be seen in Fig. lA, an ahemative preferred embodiment provides for 
the UV canister 7 to be fiirtfaer sealed and disposaUe, and placed in a location 
. convenient fi>r dianging of the UV bulb 13. 

The UV canistor 7 is designed so as to maximize the bacteria-killing effect of 

25 an optimal firequency of ultraviolet radiation, as rnay be seen in Fig. 2. Accordingly, 
the interior surfices 19 of die canister are coated widi reflective material, and the UV 
canister 7 is shq)ed around a UV bulb 13 so as to direct the liquid condensate into 
the optimum zone of bact«ia destruction. The UV bulb 13 is hdd by UV bulb holder 
18 and is powered by a ballast transformer 15, to ^ch it is electrically connected by 

30 wires 14. This UV bulb 13 may be changed by removal of die canister cap 17. A 
pump 41 may be activated according to the volume of water within the UV canister 7 
by means of a lower sensor 9 and an upper safisor 10. The lower sensor 9 and upper 
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seosor 10 are both electrically connected to a pump relay switch 20 by wires 22 & 
21. The pump rday switch 20 circuit closes and allows power to the pump 41 when 
both lower sensor 9 and upper sensor 10 are immersed in water. The pump 41 
provides extra-gravitational pressure sufficient to pull water from the second end of 

S the UV canister 7 through a sediment screen 62. The UV canister 7, sediment saeen 
62 and pump 41 fluidly communicate via a fluid transfer tube 1 1. A check valve 24 is 
placed smally with respect to the pimip 41 and UV canist^ 7 to prevent reversal of 
water flow when the punq> 41 is deactivated. A transparent port 56 is buih into the 
UV canister 7 to serve as an UV indicator. As shown in Fig. lA, the alternative 

10 preferred embodiment comprising a sealed, disposaUe UV canister 7 provides a 
separate water level canister 1 18 to house the sensors 9 and 10 for activation of the 
pump 41. 

The pun^ 41 is preferably self-priming. The pxuop 41 forces water through a 
' solid-core diarcoal filter 42, and an mineralizing cartridge 43 into a storage tank 27. 

15 The pump 41, solid-core charcoal fiber 42, inineralizing cartridge 43 for adding 
minerals to the purified water, and a storage tank lid 37 fluidly communicate via a 
fluid transfer tube 11. The storage tank lid 37 is further attached to the storage tank 
27 by releasable, lockable clasps 39, and is sealed to storage tank 27 by means of a 
gasket 38 sandwiched between storage tank lid 37 and storage tank 27. The storage 

20 tank lid 37 is provided with an overflow float switch 48 that Svill disallow power to 
the refrigerant compressor (not shown) wh^ the level of the water in the storage 
tank 27 ^proaches the attached storage tank lid 37, thereby stopping water 
condensation on first evaporator 16. The storage tank lid 37 is fiarther provided with 
a second overflow float switch 49 that will allow illumination of indicator light 98 

25 located on the display panel 138 in the event that the level of the water in the storage 
tank 27 approaches the attadied storage tank lid 37. 

Water from the storage tank 27 flows by gravity through a self-sealing gasket 
29 and through a stainless steel tube 26 into a cold water tank 32. The water m^ 
flien be chilled within the cold water tank 32 to a temperature within a range of 

30 approximately 4 C to ^proximately 12 C by the low-pressure second evtqporator 
refiigerant coil 33 coiled around the coM water tank 32 and fluidly connected to 
refrigerant second con^ressor 53 at an cold-water tank 32 refiigerant coil 33 ingress 
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line S7 and an cold water tank 32 refrigerant coO 33 egress line 58. The water wasy 
be further gravity dispensed outside the housing 1 by means of a spigot 35. Energy 
dissipation from cold water tank 32 is decreased by insulation 47. Additional^, a 
securable tube 51 is sealingly connected to the cold water tank 32 through the 
5 surrounding insulation 47 to permit direct introduction of medicines and/or vitamins 
into the cold water tank 32. Insulation (not shown) is placed around the secondaiy 
cooling device cold refrigerant lines to reduce or eliminate moisture ""sweating" and 
buildup. Such insulation may similarty be placed on both hot and cold refrigerant 
lines to reduce unwanted heat transfer. Second condenser 74 provides an additional 

10 means» air-cooled by dan 77, for discharging heat from second conq>ressor 53. 

Water from the cold water tank 32 flows by gravity through a self-sealing 
gasket 28 and through a tube 25 into a hot water tank 30. The water m^ then be 
heated within the hot water tank 30 to a tenq)erature within a range of approximately 
75 C to ^proximately 91 C by providing electrical power via switch 40 to heating 

15 element 31. The water may be further gravity dispensed outside the housing 1 by 
means of a child-proof spigot 34. l^eigy dissipation from hot water tank 30 is 
decreased by insulation 47. The toiqperatuie of both hot and cold water is displayed 
on a display panel 138. 

As in Figures 1 and 3, for the prefeired embodiment, ambient tenperature 

20 water is dispensed from the hot water tank 30 via the child-proof spigot 34 when the 
heating element 31 is not provided with electrical power. A display panel 138 
connected to temperature sensing means, (not shown) is provided to display the 
tenq>erature of the water in the hot water tank 30. Enabling the selective powering* 
of the heating element 31 can make maint^iance of nearby cold-water tank 32 

25 ten^eratures more efficient. Disposable liquid contains, e.g., paper cups, suitable 
for cold water, are provided from attached dispenser (not shown) mounted on the 
side of the housing. 

The liquid condoisate is passed through an oxygenator 126 prior to 
introduction into the storage tank 27, in ord^ to healthfully introduce oxyg&i into 
30 the water. A quick-disconnect tube 45 may be attached at quick-disconnect 44 to 
direct water from a fiiU storage tank 27 into external containers. 
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Water in the storage tank 27 is recirculated through the UV canister 7 
through connector SO and a fluid transfer tube 12. Placed serially in fluid 
conununication via fluid transfer line 12 between the storage tank 27 and the UV 
canister 7 is a solenoid valve 59 that prevents flow of water firom the storage tank 27 

5 to the UV canister 7 unless electrical power is supplied to the solenoid valve 59. 
This prevents water in storage tank 27 from draining if electrical power to the 
apparatus fidls. Also placed serially in fluid communication via fluid transfer line 12 
between the storage tank 27 and the UV canister 7 is a bleeder valve 60 that may be 
manually adjusted to regulate the volume of v^er flowing from storage tank 27 to 

10 the UV canister 7. * * 

A m^or improvement in the design of the pres^ invention is the provision of * 
a computer-controlled flow raft^ expansion valve 88, as in Fig. 4» physically installed 
in addition to the typical^-provided refrigeration expansion valve, but utilized in the 
alternative to encourage freezing of the cond^ate on the first evaporator 16 when 

15 the ambient air is at a low temperature biit is still humid. The present invoition is 
further enabled to reverse the refrigerant flow, thus heating the first evaporator 16 to 
quickty thaw the frozoi condensate to permit it to drip into the condensate collector 
S. This cycle may be reversed quite rapidly to pentut water to be extracted in 
atmospheric conditions, whereas a non-reversed refrigeration cycle will not fimction 

20 to extract water from ambient air. Devices in the prior art merely shut down the 
refrigerant cycle to allow the tozen condensate to thaw, rather than actively inducing 
freeziiig and thawing by use of a flow rafter expansion valve and reversal the 
refrigeration cycle. The freezbg and thawing cycle, is activated by an electronically- 
timed and activated switch circuitiy (not shown), which adjusts the cyde timing to 

25 atmospheric conditions. Condensate collection tm^ be inaeased in a number of 
ways, including use of an enlarged first eviq)orator 1 6, increased airflow over the first 
evaporator 16, and increased temp^ature of air flowing over the first evaporator 16. 
Accordingly, an electrical heater 128 as.in Figure 3 may be placed upstream of first 
evaporator 16 to heat flie low tenq>erature amUent air passing over first evaporator 

30 16. Heat from first condenser 4 is ranoved by air passing through the first 
evaporator 16 sur&ces and thence oyer the first condenser 4 surfiices. For cooling of 
the first condenser 4 sur&ces whto the fi:eeze/thaw cycle of the evaporator is active 
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and the first evaporator 16 is clogged with ice, a separate multi-speed fan 3 pulls 
ambient air through air filt^ 136 for passage over first condenser 4, as in Fig. 10. 
Further provided for the purpose of cooling first condenser 4 is the low pressure 
refiigerant line (shown as heat exchango^ 66) from the second conq)re$sor S3 in 
5 thermally conductive relationship to first condenser 4. 

The apparatus is equipped to accq>t liquid water from an external source, 
such as a municipal water supply, as in Fig. S. According^, fluid transfer tube 1 1 is . 
fitted with a tee 84 to permit fluid communication of the apparatus with flie external 
water source. A solenoid valve 23 is provided to prevent water flow through the 
10 external water source side of the tee 84 absent electrical power by way of low wato* 
s^or 63 provided at the inside bottom of the storage tank 27. At the external water 
source side of the solenoid valve 23 is a female quick-disconnect fitting 44 to permit 
easy coupling and uncoupling of external water source tube 71. A more convenient 

■ 

alternative embodiment provides for a dual-purpose tube 45 adapted with a female 

15 &ucet fitting 46A at one end for coupling the tube 45 with a standard housdiold 
faucet and a male quick-disconnect fitting 46 for coupling the tube 45 widi the female 
quick-disconnect fitting 44. The extemally-supplied water is passed through the tee 
84 through the solid core diarcoal filter 42 via the fluid transfer tube 11 in the 
direction of the storage tank. The check valve 24 prevents water from flowing 

20 toward the UV canistCT 7. 

In an alternative preferred embodim»it, the extemally-supplied water m^ be ' 
directed tfuough a reverse-osmosis membrane filter 70, as in Figs. 5 and 1 1 , vMch in 
tum simultaneously directs filtered water through fluid transfer tube 69 into storage 
tank 27 and waste water through fluid transfer tube 67 and drain tube 81 connected 

25 to Ae system at quick-disconnect 79 into a drain for disposal. Quick disconnect 
fittmg 79 is provided to permit rapid coupling and uncoupling of the wastewater 
' drain tube 81. In this monbrane filter 70 enibodimait, a solenoid valve 23 is 
provided to prevent water flow through the fluid transfer tube 73 to the membrane 
filter 70 absent electrical power by way of low water sensor 63 provided at the inside 

30 bottom of the storage tank 27. At the external water source side of the solenoid 
valve 23 is a fmiale quick-disconnect fittii^ 44 to permit easy coupling and 
uncoupling of external water source tube 71. A fluidly communicating screen 64 is 
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further serially provided between the solraoid valve 23 and a booster pump 68 to 
remove suspended particulates from the extonai water. A fluidly communicating 
sand/sediment filter 1 IS and pre-filter 64 are further serially provided between the 
booster punq> 68 and membrane filter 70 to remove heavy metals and VOC*s from 
s the external water. The waste water firom the membrane filter 70 is directed via a 
fluid transfer tube 67 through a flow restrictor 76 to assist in maintainipg a constant 
pressure within the membrane filter 70, and thence into the draia 

Alternatively, the waste water firom the membrane filter 70 may be recycled. 
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10 fluid communication with the booster pump 68, through which e?ctemal water is 
directed after passage through a solenoid 23 and a soloioid 111. Maximum water 
level in the recyle tank 107 is limited by an upper float sensor 112 to prevent the 
recycle tank 107 firom overfilling, and mininium low water level is sensed by a lower 
float sensor 113. When the water level in the storage tank 27 decreases sufficiently 

IS to dose the circuit of the sensor 63, the sensor 63 sends an electrical signal to a 
solenoid 111 to permit water to flow through the solenoid 111 into the recycle tank 
107. Simultaneously, an electrical signal is sent to an external means (not shown) for 
indicating the status of the sensor 63. An operator of the present invention may then 
manually operate the switch 73 to said an electrical signal to the solmoid 23 to 

20 permit water to flow through it. When the water level in the recycle tank 107 rises 
sufficiently to dose the sensor 112 circuitiy, an dectrical signal is smt both to the 
solraoid 111 to shut off external water flow and to activate the booster piunp 68. 
The booster pump 68 draws water through the screen 62 and directs water through 
the sand/sediment filter IIS and pre-filter 64 into the membrane filter 70. The 

25 membrane-filtered water is thai directed through tube 69, post-filter 116, and post- 
filter check valve 117 into the storage tank 27, while the waste water from the 
membrane filter is simultaneously discharged through wastewater outlet tube. 67 
through the waste water flow restrictor 76 and check valve 114 back into the recyde 
tank 107 for re-entiy into booster pump 68 for further membrane filtration. The 

30 ^cle of waste water reluming to the recycle tank 107 continues until the water level 
in the recyde tank decreases suffidentty to close the circuit of the lower float sensor 
113, ^ch sensor 113 in turn de-activates the booster pump 68. Orify vAten the 
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lower float sensor 1 13 is closed will the booster pump 68 de-activate; the opening of 
the upper float s&nsor 112 by decreasing water level is the means by which the 
solenoid 1 1 1 is re-opened to permit additional external water to flow into the recycle 
tank 107, thereby raising the water level to engage the sensor 1 12 to thus activate the 
S pump 68. Further manual operation of the switch 75 will close the solenoid 23, thus 
preventing additional water from flowing through the solenoid 11 1» and the waste- 
waster reveling process will continue until die water level in the recycle tank 107 
deaeases sufficient^ to shut off the booster pump 68. The float switch 48 in the 
storage tank 27 serves as a master electrical override, shutting down the pump 68 

10 and closing the solenoid 1 11 whoi the water level in the storage tank 27 rises 
sufficiently to engage the float switch 48. 

A further alternative waste water reQ^cling embodiment provides foi: 
automatic introduction of external water into the recycle tank 107. In this alternative 
embodin»it, the apparatus is semi-permanentty connected to an external water 

15 source, and the switch 75 is initially operated to open the sol^oid 23. Thereafter, 
the Oiling of the recycle tank 107, recycling of wastewater, and discharge of pure 
water into the storage tank 27 takes place as described automatically, without any 
need to further operate the switch 75. 

In an alternative preferred embodiment not having a men^rane filter, impure 

20 water is purified by vaporization, as shown in Fig. 12. 1^ upon inspection, the 
storage tank 27 is empty, the switch 75 may be operated so as to open the solenoid 
. 23 to permit impure extenially-supplied water to be sent from an external water 
source through a tube 133 directly into a vaporization tank 110 for viq^orization by 
the second heating element 133. Op^ation of the switdi 75 simuhaneous^ permits 

25 electrical power to flow to the second heating dement 133. The vaporization tank' 
1 10 is positioned with respect to the first evaporator 16 such that the steam from the 
vaporization tank 133 is passed over the dew-forming sur&ces of the first evaporator 
16 for cond^ation and passage into the condensate collector 5. The condensate is 
then sent through the UV canister 7 and other syston components as in the preferred 

30 embodiment An upp^ sensor 130 and a lower sensor 131 provide a means for 
controlling the water levd within the vaporization tank 110. When the external water 
fills the vaporization tank 110 sufficiently to engage the upper sensor 130, the upper 
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sensor 130 sends an electrical signal to close the soloioid 23» thus shutting off the 
external water. When the water level in the vaporization tank 110 decreases 
su£Bciently to engage the lower sensor 131, the lower sensor 131 sends an electrical 
signal to open the solenoid 23, thus permitting water to flow into the vaporization 

S tank. The cyde of filling the hot water tank 30 and vaporizing impure water may be 
- continued untfl manually shut off by operation of the switch 75 so as to close the 
solenoid 23 and remove electrical power from the second heating dement 133. If not 
the solenoid 23 is not closed by manual operation of the switch 75, the water level in 
the storage tank 27 will rise to engage the override sensor 48, thus closing the 

10 solenoid 23 and removing power from the second heating element 133. 

The apparatus is further equipped to supply liquid condensate from the 
apparatus to a typical refrigerator ice-maker. Accordingly, a tube 55 is adapted with 
an ice-maker engaging quick-disconnect fitting SSB to permit coupling of die tube 55 
with the refirigerator ice-maker, and a male quick-disconnect fitting 55A for coupling 

15 of the tube 55 witii the female quick-disconnect fitting 44. Solenoid 23 is provided 
vvith electrical power from a timer-controlled power switch 75 to permit flow of 
water through the external water source side of the tee 84. The pump 41 is activated 
to push water through the tee 84 into the ice-maker. The water is discouraged from 
flowing through the fluid transfer tube 11 into' the storage tank 27 by an intervening 

20 solid core charcoal filter 42 and an mineralizing cartridge 43. 

Noise from the present invention is abated primarity by two features: multi- 
speed squirrd cage fans 2 & 3 and a hermetically sealed compressor cover 85 fiirther 
insulated by insulation 90, as may be seen in Fig 10. The presoit invention permits 
use of such a sealed compressor cover 85 by utilizing the extra cooling capacity of 

25 the water chiller second eviq)orator coil 33. A section of the refiigerant line coil 83 
of second evaporator coil 33 is wrapped around first compressor 52 to absorb heat 
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surround first con^ressor 52 without causing the first compressor 52 to overheat. In 

■ . 

an alternative preferred enibodimem, a separate fluid-canying coil may be wrapped 
30 around the first conpressor 52 for transportation of heat from the first compressor 
52 to an external radiator (not shown), much like that used for an automobUe engine. 
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As may be seen in Fig. 11, a smaller, sink-top version of the apparatus 
g^erally includes all of the benefits of the larger embodiment inside of a smaller 
cabinet 89. A heat exchanger 66 is provided in conjunction with a first evaporatoir 16 
over which air is passed to condense water. The condoisate gravity feeds into a 
5 condensate collector 5, and then drains via a fluid transfer tube 6 into the UV canister 
7. When sufBcient condensate has entered the UV canister 7, a pvaaap 41 is activated 
to direct water throu^ a series of filters 64 & 42 and a mineralization canist^ 43 
into a storage tank 27. From the storage tank 27, ambient temperature water may be 
dispensed through a spigot 91. For cokl water dispensation from a spigot 3S, 

10 condensate flows through the tube 95 into a tank 94 containing a Peltier-effect ice 
finger 93 to chill the water, which ice fii^ger effect and use is described US Patent 
No. 6,182,453 and incorporated herein by reference The water levd in the storage 
tank is generally controlled by a high water level switch 48, which removes electrical 
power firom either the first conq)ressor 52 to cease water generation or the booster 

IS pump 68, and a low water level switch 63, which can op&i a solenoid 23 to permit 
extonal water to flow into the system External water is introduced into the ^stem 
through a tube 45 (not shown in Fig. 11) attached by mating quick-disconnect fitting 
46 to fitting 44. The other end of tube 45 attaches to a typical household faucet via a 
fitting 46A. A tiining switdi 75 may be used to open a solenoid valve 23 and provide 

20 power to the booster pun^ 68 to direct water into the membrane filter 70. The 
external water is directed into the storage tank 27 via tube 69 from the membrane 
filter 70. Waste water flow through the discharge tube 92 from the membrane filter 
70 is controlled by a flow restrictor 76 to maintain water pressure in the membrane . 
filter 70. When the water flowing from the membrane filter 70 fills up the storage 

25 tank 27, the high-water level switch 48 overrides the switch 75 to cut off electrical 
power to the solenoid 23 and the booster pump 68. The solenoid 59 remains open so 
long as dectrical power is supplied to the apparatus; when such power is cut o% it 
closes, thereby preventing drainage of the storage tank 27. By opening a flow 
controller 60 and activating the pun^ 41, water can begin circulating from the frill 

30 storage tank 27 through the UV canister 7, filter series 64 & 42, the mineralization 
canister 43, and the pump 41 back into the storage tank 27, all via fluid transf^ tubes 
11 ft 12. The volume of circulation flow is controlled by a flow controU^ 60. A 
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solenoid valve 59 is provided to prevent draining of the storage tank 27 in the evoit 
that electrical power to the apparatus is cut off. An alternative sink*top embodiment 
provides for placement of the UV bulb 13 within the storage tank 27 for space' 
conservation (not shown in Figures). 
5 The present invention may be further integrated into a window air- 

conditioning (A/C) syst^ 78, as in Figs. 7, 8 and 9. In this embodiment, the 
evaporator of the A/C unit coincides with the dew-forming sur&ces of the first 
evaporator 16 of the present invention. The embodiment of Fig. 7 utilizes a 
. membrane filter 70 for filtering the condensate fi^om the A/C evaporator after it 

10 passes througfi the UV canister 7. This embodimoit is also adapted to receive 
externally-supplied water. The embodiment of Fig. 8 utilizes a solid-core charcoal 
filter 42 for fikmng the condensate from the A/C evaporator after it passes through 
the UV canister 7. The condensate in both embodiments is then passed into the 
storage tank 27 for fiirtha' external dispensation through a spigot 91 or direction into 

15 a tank 94 for diilling by Peltier ice finger for external dispensation through separate 
spigot 35. Recirculation as provided in the firee-standing apparatus is also provided 
in the A/C unit embodiments. These air-conditioning unit embodiment may be 
adapted to fit within an enlarged air conditioning unit platform 102 to be moved with 
the platform 102, or may simply be attachable to a window air-conditionii% unit 78 

20 and moved to a different such unit 78 as desired. Before movement of the 
embodiment to a dififerent A/C unit 78, the UV canister 7 may be drained via drain 
tube 104 through a drain valve 105. 

Additional Features. The housing is fitted with an ozone generator 125 
adjacent to the departing air stream to fiirther improve air quality. The housing also 

25 contains a warbling, ultrasonic pest-control device 127 which operates continuously. 
To provide for mobflity of alternative embodiments of the apparatus, four casters or 
rollers (not shown) suitable to the weight and size of the present invention mayr be 
afSxed to the four comars of the lower side of the base of the housing. To fiirther 
provide for nK>bility of alternative embodiments of the pres^ invration over unev^ 

30 surfaces, two enlarged wheels of up to 5 inches diameter may be af5xed to two 
adjacent comers of the lower side of the base of the housing. Canying handles (not 



wo 03/073029 PCT/US02/0S636 

shown), suitable to the weight and size of the present invention^ may also be fixed, 
one on each side of the housing at a height appropriate for transport by two adults. 

For further health benefit, the heat absorption systems of the present invention 
are assembled by use of lead-firee solder to prevent contamination of the condensate 
5 with heavy metals. 

As described in US Patent No. 6,182,453 and incorporated herein by 
reference, the system of the present invention is provided with various devices for 
automaticaUy sequencing control operations^ including integrated circuits and 
microprocessors adapted to receive sensor signals and activate operational functions, 
10 including safety-interlock functions, and related system conqponents, all operations 
beii% activated according to a predetermined, logical control sequence. The present 
invention is further provided with devices for monitoring and/or visually displaying 
integrity, including seaisors for on/off operation, ambimt air humidity, fluid flow rate, 
fluid level, fluid pressure, heaid pressure, current flow, radiation intensity, operational 
15 frequency, termperature, elapsed time, cumulative flow volume, presence of small 
quantities of spilled liquid water, open or closed solenoid valve status, open or closed 
status of external water input ports, open or closed status of external water-deiiveiy 
ports, status of emergency water-input ports, and status of safety lodes. 

The present invention is ^bled to operate as an air conditioning apparatus. 
20 lliat is, the &ns and electrical heater subsystem of the present inv^on may be 
operated indepmdently of the water-generating subsystem to heat the ambimt air of 
a room. - . 

• ■ 

OPERATION OF THE PRESENT INVENTION 
Incoming air is filtered by a known depdi-screen filter assemUy or an 
25 electrostatic filter assembly. If desired for operation in a home or ofi5ce» an ozone 
generator can be included; this addition allows the present invention to function as a 
charged-particle generator and rbonhair purifier. Additionally, an oxygenator can be 
included to introduce oxygen into the purified water. * 

Condoisate collected firom the air flow across the first evsqporator flows 
30 downward by gravity to a collector for condensate and is further conducted by 
gravity flow mto aUV canister. In fliis UV canister is a set of sensors wUch actuates 
the pump when the UV canister is fiilL The condensate is conducted through the UV 
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canister for exposure to an ultraviolet germicidal light from a UV tmlb. 
Recirculation of the condensate through the UV canister and VOC filter is 
accon^lished by activating the recirculation pump at least once at predetennined time 
intervals in the range 1-12 hours, for a predefined flow or time duration in the range 
5 1-SO times the tank volume or 1- 200 minutes at a specific flow rate. By this repeated 
process, water is intermittently and continual^ recirculated across the VOC filter and 
UV portions of the purification circuit whenever the water generator is in use. The 
flow duration may be defined by the volume circulated or by time. An indicator port 
on the exterior of the UV canister visible through the housing confirms proper 

10 operation of the UV canisto- 7. 

The condensate is pumped under positive pressure through a VOC 
purification filter assembly capable of NSF-S3 purification and then pumped into a 
storage tank made of plastic or stainless steel as is common for food-service contact. 
The cold-water tank, into which condensate is directly gravity fed fi^om the storage 

15 tank, may be encased by a form-fitted insulation jacket made of a nontoxic material, 
. such as polymer foanL The water firom the cold-water tank fiirther flows by gravity 
into the hot-water tank, which has a child-proof fluid delivery spigot The cold-water 
tank likewise has a fluid delivery spigot. The storage tank in one embodiment is 
removable for cleaning. The fluid delivery spigots are at an ^gonomically-correct 

20 level above the floor, making water easily accessible for children or persons in 
wheelchairs. An holder (not shown) for disposable cold-liquid containers is shown in 
^ close proximity to the fluid delivery controls. 

The storage tank is provided with a storage tank lid which m^ be attached to 
the storage tank by means of releasable, lockable dasps. A gasket provides a seal 

25 between the storage tank lid and the storage tank. The storage tank is fiirttier sealed 
to Uie cold-water tank inlet tube fay means of a sdf-sealing gasket The recirculation 
fluid transfer tube is attached to the stor^e tank via a quick*disconnect fitting. 
These features parmit the storage tank to be easHy lifted away firom the apparatus for 
cleaning. 

30 Chilling of the collected purified water in . the cold water tank to a nominal 

temperature of S C is accomplished by adding a secondary cooling device; second 
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evaporator. The coil of second evaporator is placed between the exterior of tiie cold 
water tank and the surrounding insulation. 

Heating of the water to. a nominal temperature of 75 C is accomplished by 
heating element inside of the hot-water tank. Water is gravity-fed into the hot water 

S tank from the cold-water tank through a tube. Hot water is dispensed through the 
child-proof fluid ddiveiy spigot, which is connected to the hot water tank. 

In the bottom of the storage tank is a low condensate switch. If there is low 
water in the storage tank, ain electrical signal is either s^t to the pump or, if the 
apparatus is connected to an external water source, s^t to the inlet water solenoid 

10 which opens, letting water pressurize the system The extmial water passed through 
a solid core filter, or alternatively through a reverse-osmosis membrane filter, before 
introduction into the storage tank. Thereafter, condoisate from the storage tank or 
municipal water can be automatically recirculated through the UV canister, and 
waste water from the membrane filter is reqrded for repeated membrane filtration. 

IS The water level float switdi turns off the water flow when the water levd in the 
storage tank rises suffidoitly to trigg^ it Renx)te dispensers as well as municipal 
water sources are attached by quick-disconnect fittings. ^ 

For purification of water by vaporization, external water is permitted to flow 
into the vaporization tank until a s^or near the inside top of the vaporization tank 

20 sends a signal to a solenoid to cut off the flow of water. The heating element within 
flie vaporization tank vaporizes the wat^, which ihen passes ov^ the dew-forming 
sur&ces. Condensation drips into the condensate collector and into the wator 
treatment stages of the apparatus. When the level of water within the viq)orization 
tank decreases suflldently to trigger, the sensor near the inskie bottom of the 

25 vaporization tank, the solenoid opens to aUow more wat^ into the hot water tank. 
The Q^cle of filling the vaporization tank and en^tying it by vaporization of the water 
is continued until dther manually ended, or shut off by the storage tank 
override/overflow switch. 

During un&vorable times for producing condensate, the first conq>ressor is 

30 enabled to activate until it frosts over and then deactivate until the frost melts, 
producing condensate. Whoi there is sufficient humidity as indicated by a humidistat 
but low tenq)eratures, the first evaporator will freeze. In particular, the typical 
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refrigeration expansion valve is bypassed, and the flow rafter is utilized to further 
decrease the pressure in the low-pressure cold refrigeration line. Upon freezing of 
the evaporator and condensate, the refrigerant cycle is reversed, thus rapidly heating 
the evaporator-tumed-condoiser so as to melt the condensate When the thawed 
s condensate has passed into the condensate collector, the refrigeration cycle reverses 

* 

again to cool the evaporator and freeze condensate coUected from passing air. This 
^de is conq)uter-controlled for optimal water productioa In this way, water may 

* 

bQ generated at a high^ rate than that produced by use of hot-gas bypass or m^e onr 
o£f-on action of the compressor. Further, during extended absences, recirculation 

10 switch (not shown) activates recirculation of water from the storage tank through the 
UV canister, and the water fiher as timed fay pump timer (not shown). The present 
invention is connected to various dispensers remotely lociated through tee connectors 
and quick disconnect fittings. An easily cleaned, unitaiy sur&ce, operation control 
panel contains various indicator displays electrically or audibly indicating system 

15 operation 

Further, a humidity/temperature wator production chart (not shown) showing 
the expected water production at various combinations of tenq)eratur6 and humidity 
can be created according to testing conducted in a controlled environmental test 

ft 

chamb^. This graph can then be posted on the outside of the housing to show 
. 20 expected water productioa 



wo 03/073029 PCT/US02/0S636 

45 

CLAIMS: 

1. A portable, potable-water recovery systmi for producing and dispensing 
water, conq>n5ing: 

(a) a portable enclosure conq)nsing: 
s an inlet port; and 

an outlet port; 

(b) an air-drculation means for circulating ambient air from said inlet port 
to said outlet port, said air-circulation means comprising an internal, 
ducted, electric, rotary, controllable, variable air*volume air- 

* . * * 

10 movement device; and a filtration means adapted to trap airborne 

particulates of a maximum dimension of 100 rnicrometos or larger 
sealingly connected upstream to said filtration means; 

(c) a wat^-condensing means sealingly connected downstream from said 

> 

air-drculation rneans^ said waterHX)ndensing naeans cori^rising^ 

• ■ ■ ■ 

15 a condensate collector, 

a first refrigerant and first refrigerant lines; 

a first evaporator having dew-forming sur&ces Mli^ein said dew- 
forming surfaces are adapted to cool adjacent air to a tenq[)erature of 

« 

at least 1 degree Celsius below the equilibrium dew point of said 
20 ambient air, thereby forming liquid water on said dew-forming 

sur&ces, said dew-forming sur&ces are formed and positioned so as 
to ' enable gravity flow of said liquid wat^ into said condensate 
collector; 

a first condenser; and 
2S a first conqpressor, 

(d) an idtraviolet light (UV) canister receiving a direct gravity flow of said 
liquid water from said condensate collector; 

(e) a water filtration means sealingly connected to said UV canister and 
meeting NSF S3 standards so as to receive said liquid water into said 

30 water filtration means by extra-gravitational pressure; 

(f) a storage tank sealingly connected to said water filtration means so as 
to receive said liquid vidter into said storage tank; 
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M^erein said outlet port is sealiqgly connected to said storage tank so ps to 
permit external dispensation of said liquid water from said storage tank. 
2. The system of Claim 1 wherein said extra-gravitational pressure is provided 
by a punq). 

S 3. The system of Claim 2 wherein said pump comprises a self-priming pump. 

4. The system of Claim 2 wherein said UV canister conq)rises: 

a bulb capable of radiating ultraviolet light at bacteria-killing frequencies, 
a canister for conducting said liquid water from said condensate collector to 
flow around said bulb through an optimal bacteria destruction zone adjacent 
10 said UV bulb, 

a mirrored bulb-&cing sur&ce, and 

a sensor enabled to activate said pvxnp upon sensing a volume of water. 

5. The system of Claim 1 herein said water filtration means conq>rises a solid- 
core charcoal filter. 

15 6. The syston of Claim 1 wherein said water filtration means comprises a 

reverse-osmosis membrane filter. 

7. The system of Claim 2 fiirth^ comprising a recirculation loop conduit in fiuid 
connection with said storage tank for automatically recirculating water from 
said storage tank through said pmip, said said UV canister, and water 

20 filtration means according to a predetermined control command that initiates 

recirculatioa 

8. The system of Claim 1 wh^ein said watar-cond^ing means fiirther 
comprises means to reverse the flow direction of said first refiigerant 
accordii^ to a computer-controlled sequence to produce condensate in low 

25 humidity and low temperature conditions. 

9. The system of Claim 1 wherein said water-condensing means fiirther 
comprises a flow rafter e>q}ansion valve to lower refiigerant pressure in said 
first evaporator. 

10. The system of Claim 1 fiirther comprising a cold-water tank having a water- 
30 cooling means sealingly connected to said storage tank, wherein cold water 

may be externally dispensed. 
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11. Tlie system of Claim 10 further comprising a securable tube to permit direct 
introduction of medicines* vitamins, and/or other similar beneficial substance 
into said cold-water tank. 

12. The system of Claim 11 fialfaer conq)rising a recirculation loop conduit in 
5 fluid connection with said storage tank for automatically recirculating water 

from said storage tank through said pump, said UV canister, and said water 
filtration means according to a predeteramned command that initiates 
recirculation in a manner that effective^ isolates medicinated/treated water in 
said cold- water tank. 

10 13. The system of Claim 10 fiirther comprising a water-cooling means 
comprising: 

a second refiigerant and second refirigerant flow lines; 
a second evaporator, 
a second condenser, and 
IS a second compressor 

\^erein said watCT cooling means is connected to said cold-water tank and 

■ 

adapted to chill water contained within said cold-water tank. 
1 4. The system of Claim 1 0 fiirther comprising a water-cooling means con^rising 
a Pdtier-ejBfect thermoelectric ice finger connected to said cold-water tank. 
20 IS. The ^stem of Claim 13 wh^ein said water-cooling means is further adapted 
to absorb heat from said first compressor so as to permit ^closure of said 
first compressor within a hermetically sealed, insulated cover. 

16. The system of Claim 10 fiirther comprising a hot- water tank having a wat^- 
heating means sealingly connected to said cold-water tank, w4ierein hot water 

25 may be external^ dispensed. 

* 

1 7. The system of Claim 16 further con^rising a child-proof valve through which 
water m^ be extemaUy dispensed. 

18. The S3rstem of claim 16 further comprising a water-heating means comprising 
a first heating element. 

30 19. The system of Claim 9 fiirther comprising an inlet water line, operational 
controls *and related valves fbr admission of municipal water in the event that 
water cannot be generated fi'om environmental air, said municipal water 
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flowing via a discharge line throi^ said water filter and said UV canister 
upon the opoiing of a dispenser. 

20. The system of Claim 16 further comprising an inlet water line, opmtional 
controls and related valves for admission of municipal water in the event that 

5 water cannot be generated from environm^tal air, said municipal water 

flowing via a disdiarge line through said water filter and said UV canister 
upon the op^ung of a dispenser. 

21. The system of Claim 9 fiirther comprising an inlet water line, operational 
controls, and related valves for admission of municipal water in die event that 

10 water cannot be generated from environmental air, said municipal water 

flowing via a discharge line through a booster pump, a non-memhrane water 
filtration means, and a reverse osmosis membrane filter into said storage tank. 

22. The system of Claim 16 fiuther con^rising an inlet water line, operational 
controls, and related valves fi>r admission of munidpal water in the event that 

15 water cannot be generated from environmental air, said municipal water 

flowing via a discharge line through a booster pump, a non-membrane water 
filtration means, and a reverse osmosis membrane filter into said storage tank. 

23. The system of . Claim 9 fiirther adiq;)ted to discharge purified water into a 
typical refrigerator-mounted ice-maker. 

20 24. The system of Claim 16 further adapted to discharge purified water into a 

typical refrigerator-mounted ice-maker. 

25. The system of Claim 13 fiirther comprising insulation in thermally conductive 
relationship to said refrigerant second flow lines within said system, so as to 
reduce moisture buildup caused by unwanted condensation and to reduce 

25 unwanted heat transfer. 

26. The system of Claim 4 furtho- conq)nsing dew-forming sur&ces plated with 
gold so as to increase the rate of heat tranfer through said dew-forming 
sur&ces. 

27. The system of Claim 4 further con^rising a mineralization canister through 
30 whidi the purified water is passed prior to external dispensing so as to add 

minerals to said purified water. 
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28. The system of Claim 4 further comprising an ozonator mounted upstream of 
said at least one filtration means to further assist in removing particulate 
matter from the intake air. 

29. The system of Claim 4 further conq>rising an o?^genator through which the 
5 purified water is passed prior to external dispensii^ so as to introduce oxygen 

into said purified water. 

30. The system of Claim 4 further comprismg an air filtration means meeting 
HEPA standards so as to remove and trap particulates of a diameter larg^ 
than 0.3 microns. 

10 31. The system of Claim 1 further adapted for integration with a typical window 
air-conditioning unit wherein said said dew-forming surfaces coincide with a 
typical window air-conditioning unit evaporator. 
32. The system of Claim 9 miniaturized into a counter-top embodin^t so as to 
conserve space. 

15 33: The system of Claim 16 miniaturized into a counter-top embodiment so as to 
conserve space. 

34. The system of Claim 1 further con5)rising an dectrical heato* to introduce 
heat into air passing over said water-condensing means. 

35. The system of Claim 33 further conq)rising an electrical heater to introduce 
20 heat into air passing over said water-condensing means. 

36. The system of Claim 21 further comprising a means for directing waste water 
firom said m^nbrane fitter into water flowing into said membrane filter, thus 
recycling said waste water. 

37. . The system of Claim 22 further conq)rising a means for directing waste water 
25 firom said membrane filt^ into water flowing into said membrane filter, thus 

reQrcliiig said waste water. 

38. The ^tem of Claim 4 fimher conpising a sealed, disposable UV canister. 

39. The system of Claim 18 fiirther conqxrising a water vaporization system 
comprising a vaporization tank and a second heating element wherein wat^ 

30 introduced into said vaporization tank is vapoiized by said second heating 

element for passage of said water vapor over said first evq)orator. 
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40. The system of Claim 34 wherein all electrical components other than said 
electrical beater, said first conqpressor, and a transformer or transformers 
operate at a voltage less than approximately 35 volts so as to be 'low 
voltaga** 

5 41. The system of Claim 39 i^erein ail electrical components other than said first 
heatiog element, said electrical heater, said first compressor, said second 
con^ressor, said second heating demoit, and a transformer or transformers 
operate at a voltage less than approximate^ 35 volts so as to be 'low 
voltage." 
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